Platelets as a model for studying the action of antihypertensive drugs.
The action of different antihypertensive drugs on Ca2+ concentration in human platelets was studied under in vitro conditions and during the treatment of hypertensive persons. Several calcium antagonists (verapamil, nifedipine, and nicardipine) acted to block an increase of Ca2+ concentration in platelets which was induced by platelet activating factor (PAF), adenosine diphosphate, and U46619, the stable analog of thromboxane A2. All calcium antagonists suppressed dose-dependent calcium responses induced by each agonist. In a group of stable hypertensive patients, the basal Ca+ level in platelets was significantly higher than the level in mildly hypertensive or normotensive individuals. The induced increase in Ca2+ in the platelets of stable hypertensive patients was also higher, but this difference was not significant. Treatment of hypertensive patients with nifedipine for 3 weeks led to a decrease in calcium responses induced by all activators, but this decrease was significant only when PAF was used for platelet stimulation. Nifedipine added to platelets induced a nearly identical decrease in PAF-dependent calcium responses before and after therapy. Treatment with nifedipine in combination with furosemide and propranolol led to a more significant decrease in calcium responses than that expressed with monotherapy. In vitro experiments showed that furosemide has a calcium-blocking action on platelets, but that it is less expressed than the action of calcium antagonists. Low doses of propranolol did not influence calcium platelet responses, but high doses potentiated them slightly. A significant correlation was found between the percentage change in mean arterial pressure and in the PAF-induced responses with either monotherapy or combination drug therapy. Measurement of calcium responses before and after intravenous infusion of prostaglandin E2 showed that this procedure leads to a decrease in calcium responses that lasts for several days. The data suggest that platelets may be used as a model for investigating the action of drugs that influence calcium exchange when these drugs are administered chronically.